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7RUHGXFHWKHFRVWVRIWKHUHSODFHPHQWDQGWRSURORQJWKHRSHUDWLRQDOWLPHRIWXUQRXWHOHPHQWVWKHUHVWRUDWLRQRI
ZRUQVXUIDFHVLVGRQHE\HOHFWUREXLOGXSZHOGLQJ)ROORZLQJSUHVFULEHGWHFKQRORJ\HOHFWULFEXLOGXSZHOGLQJFDQEH
XVHGIRUUHVWRUDWLRQRIDOOUDLOZD\WXUQRXWHOHPHQWV
&XUUHQWO\/DWYLDQ5DLOZD\IRUWKHUHVWRUDWLRQRIWXUQRXWHOHPHQWVXVHV00$KRZHYHULQVHDUFKIRUPRUHWLPHDQG
PDWHULDOHIIHFWLYHVROXWLRQVWKHH[SHULPHQWZDVFRQGXFWHGWRFRPSDUH00$ZLWK)&$:LQHTXDOFLUFXPVWDQFHV
([SHULPHQWSHUIRUPHG
5DLOZD\WXUQRXWHOHPHQWVUHVWRUHGZLWK00$RIWHQKDYHLQFOXVLRQVSRUHVHWFGHIHFWV)LJZKLFKLQPDQ\
FDVHVFDQEHDWWULEXWHGWRWKHIDLOXUHWRFRPSO\ZLWKWHFKQRORJ\UHTXLUHPHQWVSURYLGHGLQWKHLQVWUXFWLRQRI/DWYLDQ
5DLOZD\9DOVWV«IRUH[DPSOHQRQFRPSOLDQFHZLWKWHPSHUDWXUHUHJLPHHWF6HUJHMHYVHWDO 


)LJ3RUHVDQGLQFOXVLRQVLQWKHEXLOGXSOD\HU
7R WHVW WKHTXDOLW\RI00$PHWKRGDQG VLPXOWDQHRXVO\ LQ VHDUFKIRU DPRUHHFRQRPLFDQGHIIHFWLYH VROXWLRQ
H[SHULPHQWZDVSHUIRUPHGUHVWRULQJHTXDOVHJPHQWVRIVWRFNUDLOZLWK00$DQG)&$:%RWKVWRFNUDLOVHJPHQWV
ZHUHUHVWRUHGLQVWULFWFRPSOLDQFHZLWKWKHWHFKQRORJ\UHTXLUHPHQWV
&RXUVHRIWKHH[SHULPHQW
'XULQJWKHH[SHULPHQW WZRVXUIDFHVRIVLPLODUVHJPHQWVRIVWRFNUDLOZHUHUHVWRUHG±RQHZLWK00$DSSO\LQJ
(6$%2.:HDUWURGHIRUPHUO\2.PPFKHPLFDOFRPSRVLWLRQRI&6L0Q&U
36DQGDQRWKHUZLWK)&$:DSSO\LQJ(6$%SURGXFHGVHOISURWHFWLQJZLUH2.7XEURGXU20
IRUPHUO\2.7XEURGXUPPFKHPLFDOFRPSRVLWLRQRI&6L0Q0R1L
&U$O
5HVWRUDWLRQLVUHFRPPHQGHGRQO\WRVXFKUDLOZD\WXUQRXWHOHPHQWVWKDWGRQRWKDYHFRQVLGHUDEOHGHIHFWVWKHUHIRUH
ILUVWRIDOODQXOWUDVRXQGH[DPLQDWLRQZDVSHUIRUPHGWRGHWHFWSUHVHQFHRI WKHGHIHFWV:KHQJLYHQVHJPHQWVZDV
UHFRJQL]HGDVVXLWDEOHIRUUHVWRUDWLRQWZRZHOOVRIVLPLODUVL]HZHUHPDGHRQVWRFNUDLOVRWKDWDFRPSDULVRQRIWKH
VSHQWWLPHDQGDPRXQWRIXVHGPDWHULDOVFRXOGEHPDGH)LJ7KHVXUURXQGLQJVXUIDFHZDVFOHDQHGWRPHWDOOLF
VKLQH
2QFHWKHZHOOVZHUHPDGHWKHFRORUGHIHFWRVFRS\ZDVSHUIRUPHGWRGHWHFWLIWKHVHJPHQWVKDGDQ\PLFURVKLYHUV
RQWKHVXUIDFH,IVXUIDFHGHIHFWVZHUHGHWHFWHGVXFKGHIHFWVZHUHJULQGHGRXWDQGWKHGHIHFWRVFRS\ZDVSHUIRUPHG
DQHZXQWLOQRVKLYHUVZHUHGHWHFWHG
%XLOGXSZHOGLQJERWKZLWK00$DQGZLWK)&$:ZDVSHUIRUPHGXVLQJUHYHUVHSRODULW\RIWKH'&³´EDULV
VXSSOLHGWRHOHFWURGHDQG³±´WRUDLO
%HIRUHVWDUWLQJ WRZHOG WKHVWRFNUDLOPXVWEHKHDWHGZLWKSURSDQHEXWDQHJDV LQDOO LWV OHQJWKSOXVDGGLWLRQDO
PPWRHDFKVLGH(OHPHQWLVKHDWHGWR&EHFDXVHWDNLQJLQWRDFFRXQWWKDWVWRFNUDLOLVPDGHIURPUDLOVWHHO
ZLWKFDUERQFRQWHQWRI±VXFKWHPSHUDWXUHOHDGVWRFUHDWLRQRIEHQHILFLDOEXLOGXSPHWDOVWUXFWXUH,IGXULQJ
WKHZHOGLQJSURFHVVWKHFRQVWDQWWHPSHUDWXUHRI&UHPDLQVSHDUOLWHVWUXFWXUHLVFUHDWHGEXWLIWKHVWHHOLVKHDWHG
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XSDQGVXEVHTXHQWO\UDSLGO\FRROVRIIIRUDVHYHUDOWLPHVPDUWHQVLWHVWUXFWXUHVDUHFUHDWHGZKLFKXQGHUWKHLQIOXHQFH
RIG\QDPLFORDGEUHDNRUFDQGHWDFK)LJ6HUJHMHYVHWDO


)LJ6HJPHQWUHVWRUHGZLWKEXLOGXSZHOGLQJ
)LUVW RI DOO WKH EXLOGXSZHOGLQJZLWK00$PHWKRGZDV SHUIRUPHG 7KH EXLOGXSZHOGLQJZDV SHUIRUPHG LQ
DFFRUGDQFHZLWKWHFKQRORJ\UHTXLUHPHQWVDQGRYHUDOOWLPHRIWKHUHVWRUDWLRQSURFHVVZDVRQHKRXUDQGPLQXWHV
7KHZHOGLQJZDVSHUIRUPHGXVLQJPPHOHFWURGHV
)RUILOOLQJRIWKHFUHDWHGZHOOHOHFWURGHVZHUHXVHG,WDOVRPXVWEHWDNHQLQWRDFFRXQWWKDWQRQHRIWKHVH
HOHFWURGHVZHUHXVHGLQIXOOLHWRPPVHJPHQWIURPHDFKHOHFWURGHUHPDLQHGXQXVHG6XFKSUDFWLFHH[LVWV
DOVRZKHQUHVWRUDWLRQLVSHUIRUPHGLQILHOGFRQGLWLRQVEHFDXVHDFFRUGLQJWRWKHLQVWUXFWLRQDVHJPHQWWREHUHVWRUHG
VKRXOGQRWH[FHHGPP7DNLQJLQWRDFFRXQWWKDWSULFHRIRQHHOHFWURGHLVHXURPDWHULDOIRUUHVWRUDWLRQRI
FKRVHQVHJPHQWFRVWVHXUREHVLGHVWRRIWKHPDWHULDOUHPDLQVXQXVHG
$VDVHFRQGSDUWRIWKHH[SHULPHQWWKHUHVWRUDWLRQRIVDPHVL]HVHJPHQWZDVSHUIRUPHGXVLQJ)&$:7KHZHOGLQJ
ZDV SHUIRUPHG IROORZLQJ WKH VDPH WHFKQRORJ\ WKDW ZDV XVHG ZKHQ UHVWRULQJ ZLWK 00$ DQG RYHUDOO WLPH IRU
UHVWRUDWLRQZLWK)&$:PHWKRGLQFOXGLQJ WKH WLPHVSHQW IRUKHDWLQJZDVPLQXWHV)LJ7KHIHHGUDWHZDV
PPLQ
%HIRUHWKHFRPPHQFHPHQWRI WKHZHOGLQJ WKHFDVVHWWHZLWKIOX[FRUHGZLUHZDVZHLJKWHG$W WKHEHJLQQLQJLW
ZHLJKWHGNJDIWHUWKHH[SHULPHQW±NJ)LJ

 
)LJ&RROLQJVSHHGDQGVWUXFWXUDOFKDQJHVRISHDUOLWHFODVVPHWDO
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 )LJ7LPHVSHQWIRUEXLOGXSZHOGLQJ )LJ0DWHULDOXVHGIRUEXLOGXSZHOGLQJ
 ZLWK00$DQG)&$:PLQ ZLWK00$DQG)&$:J
)RUWKHUHVWRUDWLRQRIWKHVHJPHQWNJIOX[FRUHGZLUHZDVXVHGDQGLIJRIZLUHFRVWVHXURWKHWRWDO
FRVWRIWKHPDWHULDOIRUWKHUHVWRUDWLRQRIVXFKVHJPHQWZDVHXUR)LJ
'XULQJERWK00$DQG)&$:EXLOGXSZHOGLQJLQWHQVLYHORVVRIKHDWZDVQRWLFHG,IDWWKHFRPPHQFHPHQWRI
EXLOGXSZHOGLQJWKHUDLOZDVKHDWHGXSWR±&LHWKHUDLOZDVKHDWHGVHYHUDOWLPHVDQGHYHU\WLPHWKH
UDLOZDVKHDWHGXSWRWHPSHUDWXUHLQJLYHQUDQJHWKDQLQ±PLQXWHVWKHWHPSHUDWXUHRIWKHUDLOKDGIDOOHQEHORZ
&DSSUR[LPDWHO\WR&ZKLFKLVQRWDFFHSWDEOHIRUREWDLQLQJRIIDYRUDEOHVWUXFWXUHRIWKHPHWDO:KHQ
UHDFKLQJVXFKWHPSHUDWXUHWKHEXLOGXSZHOGLQJZDVLQWHUUXSWHGDQGZKHQVWRFNUDLOZDVKHDWHGDJDLQWR&WKH
EXLOGXSZHOGLQJZDVUHFRPPHQFHG


)LJ&RVWVRIXVHGPDWHULDOVLQ)&$:DQG00$HXUR
'XULQJSUHYLRXVH[SHULPHQWVLWZDVUHYHDOHGWKDWRQO\VWULFWFRPSOLDQFHZLWKWKHWHFKQRORJ\UHTXLUHPHQWVOHDGWR
KLJKTXDOLW\RIWKHUHVWRUHGVHJPHQWEXWIDLOXUHWRFRPSO\ZLWKWHFKQRORJ\UHTXLUHPHQWVOHDGWRORZTXDOLW\RIIXVLRQ
EHWZHHQEDVHDQGZHOGOD\HULHSUHVHQFHRIPLFURFUDFVHWF6HUJHMHYVHWDO 
([DPLQDWLRQRIWKHUHVWRUHGVHJPHQWV
7RH[DPLQHWKHTXDOLW\RIWKHUHVWRUHGVHJPHQWVDQGHVSHFLDOO\WDNLQJLQWRDFFRXQWWKDWGXULQJWKHUHVWRUDWLRQVWRFN
UDLOZDVF\FOLFDOO\KHDWHGXSDQGFRROLQJPHWDOORJUDSKLFDQDO\VLVRIEXLOGXSVHJPHQWVZDVSHUIRUPHG7KHWHPSOHWV
ZHUHFXWRXWIURPWKHUHVWRUHGVHJPHQWVRIVWRFNUDLODQGDIWHUZDUGVFXWVZHUHSUHSDUHG,WZDVSHUIRUPHGDSSO\LQJ
FRROLQJOLTXLGVWRHQVXUHWKDWVWUXFWXUHRIWKHEXLOGXSPHWDOLVQRWGDPDJHG7KHFXWVZHUHSUHSDUHGVRWKDWERWKEDVH
OD\HUDQGEXLOGXSOD\HUVZRXOGEHSUHVHQW
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&XWVZHUHDQDO\]HGXQGHUWKHPLFURVFRSHLQDPSOLILFDWLRQDQGQRFUDFNVLQFOXVLRQVRUQRQIXVLRQVZHUH
REVHUYHGEXWJRRGTXDOLW\UHVWRUDWLRQ
$QDO\VLV
)LUVWRIDOOWKHFRPSDULVRQRIUHVWRUDWLRQWLPHDQGPDWHULDOFRVWVVKRZFRQVLGHUDEOHWLPHHFRQRP\ZKHQVXUIDFH
LVUHVWRUHGZLWK)&$:IXUWKHUPRUH)&$:DOORZVWRVDYHFRQVLGHUDEOHYROXPHRIWKHPDWHULDOVDVHOHFWURGHVDUHQRW
IXOO\ XVHGZLWK00$PHWKRG RQO\ô RI HOHFWURGH DUH XVHG DQGó LV WKURZQ DZD\ZKHUHDV IOX[FRUHG LV XVHG
FRPSOHWHO\
6HFRQGO\ WKHPDLQSUHFRQGLWLRQ IRU WKHREWDLQLQJRIKLJKTXDOLW\EXLOGXS LVSUHFLVH IROORZLQJRI WHFKQRORJ\
HVSHFLDOO\UHPDLQLQJDFRQVWDQWWHPSHUDWXUHGXULQJDOOUHVWRUDWLRQSURFHVV'XULQJWKHH[SHULPHQWWKHWHPSHUDWXUHRI
VWRFNUDLOZDVFRQVWDQWO\FRQWUROOHGDQGDVVRRQDVLWGHFUHDVHGWRDSSUR[LPDWHO\&WKHZHOGLQJZDVLQWHUUXSWHG
DQGVWRFNUDLOZDVKHDWHGXSWR&±&$VGXULQJWKHH[SHULPHQWWKLVSUHFRQGLWLRQZDVIROORZHGWKHTXDOLW\
RIWKHEXLOGXSZDVYHU\JRRG)LJ


)LJ*RRGTXDOLW\RIEDVHDQGEXLOGXSOD\HUIXVLRQ
:KHUHDVDVLWKDVEHHQVKRZQLQSUHYLRXV00$H[SHULPHQWVLIWKHWHPSHUDWXUHRIWKHHOHPHQWLQKHDWWUHDWHGDUHD
IDOOVWR&±&PLFURFUDFNVFDQDSSHDULQWKHEXLOGXSOD\HU6HUJHMHYV7LSDLQLV
,QDGGLWLRQZHOGLQJZLWKVHOISURWHFWLQJSRZGHUZLUHHQVXUHVVWDEOHDQGIURPPHWDOVSDWWHUIUHHDUF7KHVKDSHRIWKH
ZHOGLQJVHZLVZLWKJRRGSHQHWUDWLRQDQGLVVPRRWKO\FRDWHGZKLFKHQVXUHGWKHODFNZHOGLQJGHIHFWVOLNHLQFOXVLRQVDQG
SRUHVDVZHOODVVODJLPSXULWLHV7KHFKHPLFDOFRPSRVLWLRQRIWKHZLUHFUHDWHVIDVWFXULQJDQGEULWWOHVODJFUXVWZKLFKLV
HDV\WRUHPRYHPDNLQJLWWKHPRVWSURGXFWLYHVRXUFHFRPSDULQJZLWKWKHXVDJHRIHOHFWURGHV
&RQFOXVLRQV
*RRGTXDOLW\RI IXVLRQEHWZHHQZHOGHG OD\HUDQGEDVH OD\HURI WKH UHVWRUHGZRUQDQGGDPDJHGVHJPHQWRI
UDLOZD\ WXUQRXWHOHPHQWFDQEHDFKLHYHGRQO\ LI WKH WHPSHUDWXUH UHJLPH LV VWULFWO\FRPSOLHGZLWKGXULQJDOO
UHVWRUDWLRQSURFHVV
 )&$:FDXVHVRQO\IDVWFXULQJDQGEULWWOHVODJWKHUHIRUHXQOLNHDVLQ00$WKHEXLOGXSDUHDKDVQRLQFOXVLRQV
SRUHV DQGGHYHORSV D TXDOLW\ IXVLRQ WKDW LQ VXEVHTXHQW RSHUDWLRQ FDQGHYHORS LQ VKLYHUV VWUDWLILFDWLRQV DQG
VSDOOLQJV
 )&$:LVPRUHHIIHFWLYHWKDQ00$$SSO\LQJ)&$:UHTXLUHVLQDYHUDJHWLPHVOHVVPDWHULDOLWLVSHUIRUPHG
WLPHVIDVWHUDQGWKHRYHUDOOPDWHULDOXVHGLVWLPHVFKHDSHUWKDQ00$
7DNLQJLQWRDFFRXQWSUHYLRXVH[SHULPHQWV LQYROYLQJUHVWRUDWLRQRIUDLOZD\WXUQRXWHOHPHQWVZLWK00$DQG
WDNLQJ LQWR DFFRXQW WKDW UHVWRUDWLRQ ZLWK )&$: LV PRUH HIIHFWLYH WKDQ UHVWRUDWLRQ ZLWK 00$ LW LV
UHFRPPHQGDEOHIRU/DWYLDQ5DLOZD\DQGRWKHUUDLOZD\HQWHUSULVHVIRUUHVWRUDWLRQRIUDLOZD\WXUQRXWHOHPHQWV
ZLWKEXLOGXSZHOGLQJWRXVHDVHPLDXWRPDWZLWKDVHOISURWHFWLQJZLUH
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